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Abstract: Planctomycetes, an independent bacterial phylum, is a cluster of important environmental
microorganisms since occupying unique cell structure and genomic composition. Interestingly,
Planctomycetes has a variety of ecological functions in the marine environments, such as
participations in the ocean carbon cycle, anammox process, mineral encrustation, and algal bloom,
and has become a hotspot of international research of marine microorganisms. However, there is no
domestic comprehensive report on such field. Here we reviewed the current status of diversity and
ecological function studies on marine Planctomycetes based on recent and important literatures.
Finally, we also proposed some future focuses of such field combined with our own work.
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Phycisphaerae ； 其 中 Planctomycetia 纲 包 括
Planctomycetales 和 Brocadiaceales 二 个 目 ；
Phycisphaerae 纲只包括 Phycisphaerales 一个目。
Planctomycetales、Brocadiaceales 和 Phycisphaerales
均包括一个科，对应的科分别为：Planctomycetaceae
(包括 10 个属 )、Brocadiaceae (包括 5 个属 )和
Phycisphaeraceae (包括 1个属)。在总共 16个属中，






Candidatus Scalindua (不可培养 )、 Candidatus
Kuenenia (不可培养)、Candidatus Brocadia (不可培
养 )、 Candidatus Anammoxoglobus 、 Candidatus
Jettenia[6]。所有浮霉状菌的分类如图 1所示。
图 1 浮霉状菌的分类







中 的 Candidatus “Scalindua” ， Phycisphaerae 的





























氧 化 细 菌 和 Rhodopirellula) 、 卵 圆 形 ( 如









图 2 浮霉状菌基于 16S rRNA和 rpoB基因的进化树对比
Figure 2 Comparison of 16S rRNA and rpoB gene’ phylogenetic trees in Planctomycetes
注：构建的 NJ进化树中，16S rRNA和 rpoB基因的进化距离刻度标尺分别为 0.05和 0.1，在树枝上数值为 Bootstrap值=100时
的似然值.
Note: For NJ trees, the distance scale=0.05 for 16S rRNA while 0.1 for rpoB gene, the number on the nodes represents the probability
while bootstrap value=100.







Isosphaera 等 属 中 ， ICM 将 细 胞 质 分 成
Pirellulosome 和 Paryphoplasm。Pirellulasome 被一
个单层的膜包围，包含类似核糖体的颗粒和细胞的
核酸，而 Paryphoplasm 则类似于真核生物的细胞
















Figure 3 Planctomycetes involving in carbon and nitrogen cycling
注：A：利用视紫红质直接利用太阳能；B：酵解途径；C：利用一碳化合物途径；D：发酵途径；E：厌氧氨氧化途径.
Notes: A: Proteorhodopsin pathway; B: Glycolysis, pentose phosphate and tricarboxic acid pathways; C: H4MPT-linked pathway; D:























上 ， Rhodopirellula baltica 和 Gemmata


























bekefii、Planctomyces guttaeformis 和 Planctomyces
stramskae)在藻类或是蓝细菌的赤潮暴发后丰度上
升[16]；Granberg 也观察到在一个水库的异养浮游





















Phycisphaera mikurensis 、 Candidatus Brocadia





Blastopirellula 、 Rhodopirellula 、 Zavarzinella 、









细 菌 独 特 的 生 理 过 程 提 供 了 证 据 [2] ； 在









基因信息：如 Gemmata obscuriglobus 基因组序列
已鉴定了如细胞分裂，染色体分离、细胞骨架和核
体复合物等细胞活动相关的基因；Rhodopirellula































































NON338 16S Negative control ACTCCTACGGGAGGCAGC
Wallner
et al. (1993)
PLA886 16S Planctomycetales GCCTTGCGACCATACTCCC
Daims et al.
(1999)
Pla-46 16S Planctomycetales GACTTGCATGCCTAATCC
Neef et al.
(1998)
PIR1223 16S Genus Pirellula CATTGTAGGACGTGTGCAG
Gade et al.
(2003)
RB454 16S Pirellula sp. strain SH1 ATGATGGATAACCACCATGC
RB433H 16S Pirellula sp. strain SH1 ATTTCCTAACAACTGACAGCG
RB474H 16S Pirellula sp. strain SH1 CCTCTGAAGATCGGTCAAAC
PLA40F 16S Planctomycetales CGGCRTGGATTAGGCATG Boon et al.
PLA352F 16S Planctomycetales GGCTGCAGTCGAGRATCT Mühling et al.
PLA920R 16S Planctomycetales TGTGTGAGCCCCCGTCAA Mühling et al.
Pla-1097-R 16S Planctomycetales GGTTTCGCTCGTTANGG Shu & Jiao
(2008)Pla-1368-R 16S Planctomycetales TCAGGAACAYATTCACCGC
hzoAB1F HAO Anammox bacteria GAAGCNAAGGCNGTAGAAATTATCAC
Hirsch et al.
(2011)
hzoAB1R HAO Anammox bacteria CTCTTCNGCAGGTGCATGATG
hzoAB4F HAO Anammox bacteria TTGARTGTGCATGGTCTAWTGAAAG
hzoAB4R HAO Anammox bacteria GCTGACCTGACCARTCAGG
hzocl1F1 HAO Anammox bacteria TGYAAGACYTGYCAYTGG Schmid et al.
(2008)hzocl1R2 HAO Anammox bacteria ACTCCAGATRTGCTGACC
Ana-hzo1F HAO Anammox bacteria TGTGCATGGTCAATTGAAAG Quan et al.
(2008)Ana-hzo2R HAO Anammox bacteria ACCTCTTCWGCAGGTGCAT
hzoF1 HAO Anammox bacteria TGTGCATGGTCAATTGAAAG
Li et al. (2010)
hzoR1 HAO Anammox bacteria CAACCTCTTCWGCAGGTGCATG
rpoB-985-F rpoB Planctomycetales ACNGAYATGATMAAGGG Shu & Jiao
(2013)rpoB-2362-R rpoB Planctomycetales GCCATYARMCCSCGCAT
pla2001F rpoB Planctomycetales ATGGGITCIAGCARCG Bondoso et al.
(2013)pla3302R rpoB Planctomycetales ATCTGICCCACGTTCATMCG
planc-faef fae Planctomycetales CYCACATCGACCTGYTSATCGG Kalyuzhnaya


































Moreton 湾 [30]、Bering 海 [31]、Sundarban 湾 [32]、
Marmara 海[33]、北冰洋及其中间的海嵴 [34]、深海
热液泉 [35]等。最新对 Arctic Mid Ocean Ridge
(AMOR)的调查显示，该海洋沉积物的浮霉状菌主
要 类 别 为 Planctomycetales 、 Candidatus
Brocadiales 、 Phycisphaerae 及 Unknown
Planctomycetes，主要的类别为 CCM11a 类群




























群，少数类群 Planctomyces 和 Gemmata仅发现于
少数站位[40]。淡水环境中，如 Austre Lovénbreen
























Figure 4 Planctomycetes diversity from sediment of South China Sea
注：以衣原体为 Outgroup构建的 NJ进化树；进化距离刻度标尺为 0.05；在树枝上数值为 Bootstrap值=100的似然值.
Note: The NJ tree was determined using the Chlamydiae as an outgroup reference. The distance scale=0.05. The number on the nodes
represents the Neighbor-Joining probability while bootstrap value=100.
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